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ABSTRACT : 

An enzyme exhibiting xylanase activity, which enzyme is immunologically 
reactive with an antibody raised against a purified xylanase derived from 
Aspergillus aculeatus, CBS 101.43. The enzyme may be used for degrading plant 
cell wall components e.g. in the preparation of feed, in baking, in the paper 
and pulp industry and in connection with separation of wheat into starch and 
gluten . 

44 Claims, 10 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 



CLAIMS: 

What is claimed is: 

1. A DNA construct which comprises a DNA sequence encoding an enzyme having 
xylanase activity as measured by release of reducing sugars from birch xylan or 
by release of blue color from AZCL-birch xylan, and which DNA sequence 
hybridizes to a DNA depicted in SEQ ID NO. 5 under the following conditions: 
hybridizing in 5. times. SSC, 5. times. Denhardt ' s solution, 0.5% SDS and 100 
.mu.g/ml salmon sperm DNA for 16 hrs. at about 65. degree. C. followed by 
washes in 5. times. SSC at 65. degree. C. , 2. times. SSC, 0.5% SDS, 0.2. times. 
SSC, 0.5% SDS and 5. times. SSC. 

2. The DNA construct of claim 1, in which the enzyme encoded by the DNA 
sequence is derived from an Aspergillus species. 
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3. The DNA construct of claim 1, in which the enzyme encoded by the DNA 
sequence is derived from Aspergillus aculeatus. 

4. The DNA construct of claim 1, in which the DNA sequence is isolated from 
a DNA library of Aspergillus aculeatus, CBS 101.43. 

5. A recombinant expression vector comprising the DNA construct of claim 1. 

6. A cell comprising the recombinant expression vector of claim 5. 

7. The cell according to claim 6, in which the cell is a eukaryotic cell. 

8. The cell according to claim 6, in which the cell is a fUngal cell. 

9. The cell according to claim 6, in which the cell is a yeast cell or 
filamentous fungal cell. 

10. The cell according to claim 6, in which the cell belongs to a strain of 
Aspergillus . 

11. The cell according to claim 6, in which the cell belongs to a strain of 
Aspergillus niger or Aspergillus oryzae. 

12. A method for producing an enzyme exhibiting xylanase activity 
comprising culturing the cell of claim 6 under conditions permitting the 
production of the enzyme and recovering the enzyme from the culture. 

13. A DNA construct which comprises a DNA sequence encoding an enzyme 
having sylanase activity depicted in SEQ ID NO: 6 or mutant thereof having the 
same xylanase activity as the xylanase depicted in SEQ ID NO. 6 as measured by 
release of reducing sugars from birch xylan or by release of blue color from 
AZCL-birch xylan, said said mutant also having a pH optimum of 5-6 and a 
temperature optimum of 40 . degree . -50 . degree . C. 

14. The DNA construct of claim 13, in which the enzyme encoded by the DNA 
sequence is derived from an Aspergillus species. 

15. The DNA construct of claim 13, in which the enzyme encoded by the DNA 
sequence is derived from Aspergillus aculeatus. 

16. The DNA construct of claim 13, in which the DNA sequence is isolated 
from a DNA library of Aspergillus aculeatus, CBS 101.43. 

17. A recombinant expression vector comprising the DNA construct of claim 

13 . 



18. A cell comprising the recombinant expression vector of claim 17. 



19. 


The 


cell 


according 


to 


claim 


18, 


in 


which 


the 


cell 


is 


a 


eukaryotic cell 


20. 


The 


cell 


according 


to 


claim 


19, 


in 


which 


the 


cell 


is 


a 


fungal cell. 


21. 


The 


cell 


according 


to 


claim 


19, 


in 


which 


the 


cell 


is 


a 


yeast cell or 



filamentous fungal cell. 

22. The cell according to claim 19, in which the cell belongs to a strain 
of Aspergilus . 

23. The cell according to claim 19, in which the cell belongs to a strain 
of Aspergillus niger or Aspergillus oryzae. 
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24. A method for producing an enzyme exhibiting xylanase activity 
comprising culturing the cell of claim 19 under conditions permitting the 
production of the enzyme and recovering the enzyme from the culture. 

25. A DNA construct which comprises a DNA sequence derived from Aspergillus 
aculeatus encoding an enzyme having xylanase activity as measured by release of 
reducing sugars from birch xylan or by release of blue color from AZCL-birch 
xylan, said enzyme having a pH optimum of 4-5 and at a temperature range of 

70. degree. -80. degree. C. and in which said enzyme is encoded by a DNA sequence 
comprising the partial DNA sequence depicted in SEQ ID NO. 41. 

26. The DNA construct of claim 25, in which the DNA sequence is isolated 
from a DNA library of Aspergillus aculeatus, CBS 101.43. 

27. A recombinant expression vector comprising the DNA construct of claim 

25. 

28. A cell comprising the recombinant expression vector of claim 27. 



29. 


The 


cell 


according 


to 


claim 


28, 


in 


which the 


cell 


is a eukaryotic cell 


30. 


The 


cell 


according 


to 


claim 


28, 


in 


which the 


cell 


is a fungal cell. 


31. 


The 


cell 


according 


to 


claim 


28, 


in 


which the 


cell 


is a yeast cell or 


filamentous 


fungal cell. 
















32. 


The 


cell 


according 


to 


claim 


28, 


in 


which, the 


cell 


belongs to a strain 


of Aspergillus. 












v 






33. 


The 


cell 


according 


to 


claim 


28, 


in 


which the 


cell 


belongs to a strain 



of Aspergillus niger or Aspergillus oryzae. 

34. A method for producing an enzyme exhibiting xylanase activity 
comprising culturing the cell of claim 28 under conditions permitting the 
production of the enzyme and recovering the enzyme from the culture. 

35. A DNA construct which comprises a DNA sequence derived from Aspergillus 
aculeatus encoding an enzyme having xylanase activity as measured by release of 
reducing sugars from birch xylan or by release of blue color from AZCL-birch 
xylan, said enzyme having a pH optimum of 5-6 and at a temperature range of 

40 .degree. -50 .degree. C. and in which said enzyme is encoded by a DNA sequence 
comprising the partial DNA sequence depicted in SEQ ID NO. 42. 

36. The DNA construct of claim 35, in which the DNA sequence is isolated 
from a DNA library of Aspergillus aculeatus, CBS 101.43. 

37. A recombinant expression vector comprising the DNA construct of claim 

35. 



38. 


A cell comprising the 


recombinant expression 


vector of 


claim 37. 


39. 


The 


cell according 


to 


claim 38, in 


which 


the 


cell is a 


eukaryotic cell 


40. 


The 


cell according 


to 


claim 38, in 


which 


the 


cell is a 


fungal cell. 


41. 


The 


cell according 


to 


claim 38 , in 


which 


the 


cell is a 


yeast cell or 



filamentous fungal cell. 

42. The cell according to claim 38, in which the cell belongs to a strain 
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of Aspergillus . 



43. The cell according to claim 38, in which the cell belongs to a stra 
of Aspergillus niger or Aspergillus oryzae. 

44. A method for producing an enzyme exhibiting xylanase activity 
comprising culturing the cell of claim 38 under conditions permitting the 
production of the enzyme and recovering the enzyme from the culture. 
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ABSTRACT : 

An enzyme exhibiting xylanase activity, which enzyme is immunologically 
reactive with antibody raised against a purified xylanase derived from 
Aspergillus aculeatus, CBS 101.43. The enzyme may be used for degrading plant 
cell wall components, e.g., in the preparation of feed, in baking, in the paper 
and pulp industry, and in connection with separation of wheat into starch and 
gluten . 

37 Claims, 10 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 



CLAIMS: 

What is claimed is: 

1. An essentially pure enzyme having xylanase activity, as measured by 
release of reducing sugars from birch xylan or by release of blue color from 
AZCL-Birch xylan, said enzyme having a pH optimum of 6-7 and a temperature 
optimum of 30-50. degree. C. and which DNA sequence hybridizes to a DNA 
sequence depicted in SEQ ID NO. 1 under the following conditions: hybridizing 
in 5. times. SSC, 5. times. Denhardt 1 s solution, 0.5% SDS, and 50 .mu.g/ml 
salmon sperm DNA for 16 hrs at about 65. degree. C followed by washes in 

5. times. SSC, 2. times. SSC, 0.5% SDS, 0.2. times. SSC, 0.5% SDS and 5. times. 
SSC at 65. degree. C. 

2. The essentially pure enzyme of claim 1 having a molecular weight of 32 
kDa as determined by SDS PAGE. 
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3. The essentially pure enzyme of claim 1 having an apparent pi of 8.8. 

4. The essentially pure enzyme of claim 1 which is derivable from a 
filamentous fungus or a yeast. 

5. The essentially pure enzyme of claim 1 which is derivable from a fungal 
strain of Aspergillus, Trichoderma, Penicillium, Pusarium or Humicola. 

6. The essentially pure enzyme of claim 1 which is derivable from a strain 
of Aspergillus aculeatus, Aspergillus niger or Aspergillus oryzae. 

7. The essentially pure enzyme of claim 1 which is encoded by a DNA 
sequence isolated from a DNA library of Aspergillus aculeatus, CBS 101.43. 

8. An enzyme preparation useful for the degradation of plant cell wall 
components, comprising the xylanase of claim 1. 

9. The preparation according to claim 8, which additionally comprises a 
pectin lyase, pectate lyase, glucanase, xylosidase, arabinosidase, xylan acetyl 
esterase, or pectin methyl esterase. 

10. An essentially pure enzyme derivable from Aspergillus aculeatus having 
xylanase activity, as measured by release of reducing sugars from birch xylan 
or by release of blue color from AZCL-Birch xylan, said enzyme having a pH 
optimum of 4-5 and a temperature optimum of 70-80 . degree . C. and is encoded by 
a DNA sequence which hybridizes to a DNA sequence depicted in SEQ ID NO. 3 
under the following conditions: hybridizing in 5. times. SSC, 5. times. 
Denhardt's solution, 50 mM sodium phosphate, pH 6 . 8 and 50 .mu.g denatured 
sonicated calf thymus DNA for 18 hrs at about 4 0. degree. C. followed by 
washing three times in 2. times. SSC, 0.2% SDS at 4 0. degree. C. for 30 
minutes . 

11. The essentially pure enzyme of clam 10 which is encoded by a DNA 
sequence isolated from a DNA library of Aspergillus aculeatus, CBS 101.43. 

12. An enzyme preparation useful for the degradation of plant cell wall 
components, comprising the xylanase of claim 10. 

13. The preparation according to claim 12, which additionally comprises a 
pectin lyase, pectate lyase, glucanase, xylosidase, arabinosidase xylan acetyl 
esterase, or pectin methyl esterase. 

14. An essentially pure enzyme derivable from Aspergillus having xylanase 
activity, as measured by release of reducing sugars from birch xylan or by 
release of blue color from AZCL-Birch xylan, said enzyme having a pH optimum of 
4-5 and a temperature optimum of 70-80 .degree. C. and is 

encoded by a DNA sequence comprising the partial DNA sequence depicted in 
SEQ ID NO. 41. 

15. The essentially pure enzyme of claim 14 having a molecular weight of 56 
kDa as determined by SDS PAGE. 

16. The essentially pure enzyme of claim 14 having an apparent pi of 
4.5-4.7. 

17. The essentially pure enzyme of claim 14 which is derivable from a 
filamentous fungus or a yeast. 
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18. The essentially pure enzyme of claim 14 which is derivable from a 
strain of Aspergillus aculeatus, Aspergillus niger or Aspergillus oryzae. 



19. The essentially pure enzyme of claim 14 which is encoded by a DNA 
sequence isolated from a DNA library of Aspergillus aculeatus, CBS 101.43. 

20. An enzyme preparation useful for the degradation of plant cell wall 
components, comprising the xylanase of claim 14. 

21. The preparation according to claim 20, which additionally comprises a 
pectin Lyase, pectate lyase, glucanase, xylosidase, arabinosidase, xylan acetyl 
esterase, or pectin methyl esterase. 

22. An essentially pure enzyme having xylanase. activity, as measured by 
release of reducing sugars from birch xylan or by release of blue color from 
AZCL-Birch xylan, said enzyme having a pH optimum of 5-6 and a temperature 
optimum of 40-50 . degree . C. and which DNA sequence hybridizes to a DNA 
sequence depicted in SEQ ID NO. 5 under the following conditions: hybridizing 
in 5. times. SSC, 5. times. Denhardt's solution, 0.5% SDS, and 50 .mu.g/ml 
salmon sperm DNA for 16 hrs at about 65. degree. C. followed by washes in 

5. times. SSC, 2. times. SSC, 0.5% SDS, 0.2. times. SSC, 0.5% SDS and 5. times. 
SSC at 6 5. degree. C. 

23. The essentially pure enzyme of claim 22 having a molecular weight of 
24.8 kDa as determined by SDS PAGE. 

24. The essentially pure enzyme of claim 22 having an apparent pi of 5.7. 

25. The essentially pure enzyme of claim 22 which is derivable from a 
filamentous fungus or a yeast. 

26. An enzyme preparation useful for the degradation of plant cell wall 
components, comprising xylanase of claim 22. 

27. The preparation according to claim 26, which additionally comprises a 
pectin lyase, pectate lyase, glucanase, xylosidase, arabinosidase, xylan acetyl 
esterase, or pectin methyl esterase. 

28. The essentially pure enzyme of claim 22 which is derivable from a 
fungal strain of Aspergillus, Trichoderma, Penicillium, Fusarium or Humicola. 

29. The essentially pure enzyme of claim 22 which is derivable from a 
strain of Aspergillus aculeatus, Aspergillus niger or Aspergillus oryzae. 

30. The essentially pure enzyme of claim 22 which is encoded by a DNA 
sequence isolated from a DNA library of Aspergillus aculeatus, CBS 101.43. 

31. An essentially pure enzyme derivable from Aspergillus having xylanase 
activity, as measured by release of reducing sugars from birch xylan or by 
release of blue color from AZCL-Birch xylan, said enzyme having a pH optimum of 
5-6 and a temperature optimum of 4 0-50 .degree. C. and is encoded by a DNA 
sequence comprising the partial DNA sequence depicted in SEQ ID NO. 42. 

32. The essentially pure enzyme of claim 31 having a molecular weight of 
24.8 kDa as determined by SDS PAGE. 

33. The essentially pure enzyme of claim 31 having an apparent pi of 5.7. 

34. The essentially pure enzyme of claim 31 which is derivable from a 
strain of Aspergillus aculeatus, Aspergillus niger or Aspergillus oryzae. 
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35. The essentially pure enzyme of claim 31 which is encoded by a DNA 
sequence isolated from a DNA library of Aspergillus aculeatus, CBS 101.43. 



36. An enzyme preparation useful for the degradation of plant cell wall 
components, comprising the xylanase of claim 31. 

37. The preparation according to claim 36, which additionally comprises a 
pectin lyase, pectate lyase, glucanase, xylosidase, arabinosidase, xylan acetyl 
esterase, or pectin methyl esterase. 
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ABSTRACT : 



Slurries of amylaceous flour from milled seed of cereals, beans, and legumes 
Jr containing dispersed particles of s tar c h - pr o t e in agg 1 omer a t e s are subjected to 
high pressure processing to obtain deagglomerated starch granules and protein . 
Further treatment of the deagglomerated product leads to the recovery of a 
novel pr o t ^ in - coated starch product or to the isolation ,,,Q,£, .starch an^ 
of high purity and quality. The method greatly improves the recovery of starch 
during classification /separation from protein and is therefore economical. 
Starch reduced to individual granules, with low starch damage, low protein 
content, and with improved pasting characteristics, can be produced using this 
deagglomerization method. The protein obtained by the process has better 
solubility and is therefore suitable for beverage applications. 



CLAIMS: 



We claim: 



1. A method for processing an amylaceous flour, said method comprising: a. 
providing an aqueous slurry of an amylaceous flour comprising starch-protein 
and starch- starch agglomerates ; b. subjecting said slurry to conditions of 
shear, cavitation and impact; and c. obtaining a slurry comprising 
deagglomerated starch granules and protein . 

2. The method of claim 1, wherein said conditions of shear, cavitation and 
impact are imparted by microf luidization. 

3. The method of claim 1, wherein said impact is imparted by converging two 
streams of said slurry. 

4. The method of claim 1, wherein said impact is imparted by particle-particle 
collision. 



5. The method of claim 1, wherein step (b) is conducted under high pressure. 

6. The method of claim 5, wherein said high pressure is in the range of about 
3000-30,000 psi. 

7. The method of claim 5 wherein said high pressure is in the range of about 
9000-15,000 psi. 
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8. The method of claim 1, wherein said amylaceous flour is milled seed 
selected from the group consisting of cereals, beans and legumes. 

9. The method of claim 1, wherein said amylaceous flour is milled seed 
selected from the group consisting of rice, corn, oats, wheat, rye, soybeans, 
and peas . 

10. The method of claim 1, wherein said amylaceous flour is milled rice. 

11. The method of claim 1, and further comprising the step of separating said 
deagglomerated starch granules from said protein . 

12. The method of claim 1, and further comprising recovering said starch 
granules and said protein from said slurry. 

13. The method of claim 1, and further comprising the step of drying said 
deagglomerated starch granules in the presence of protein to promote coating of 



said 


starch granules with said 


protein . 








14 . 


The method of claim 13, wherein said 


drying is spray drying. 


15 . 


A 


product produced 


by 


the 


process 


of 


claim 


1. 


16 . 


A 


product produced 


by 


the 


process 


of 


claim 


2. 


17 . 


A 


product produced 


by 


the 


process 


of 


claim 


3. 


18 . 


A 


product produced 


by 


the 


process 


of 


claim 


4 . 


19. 


A 


product produced 


by 


the 


process 


of 


claim 


5. 


20. 


A 


product produced 


by 


the 


process 


of 


claim 


6. 


21. 


A 


product produced 


by 


the 


process 


of 


claim 


7. 


22. 


A 


product produced 


by 


the 


process 


of 


claim 


8. 


23. 


A 


product produced 


by 


the 


process 


of 


claim 


9. 


24 . 


A 


product produced 


by 


the 


process 


of 


claim 


10. 


25. 


A 


product produced 


by 


the 


process 


of 


claim 


11. 


26. 


A 


product produced 


by 


the 


process 


of 


claim 


12. 


27. 


A 


product produced 


by 


the 


process 


of 


claim 


13. 


28. 


A 


product produced 


by 


the 


process 


of 


claim 


14 . 


29. 


A 


protein-coated starch product. 








30. The protein-coated starch product 
starch. 


of 
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US-CL- CURRENT: 426/18 
ABSTRACT : 

A method of improving the Theological and/or machineability properties of a 
flour dough and/or the quality of the product made from the dough, comprising 
adding to the dough a combination comprising a Hox and an emulsifying agent. 



CLAIMS: 

What is claimed is: 

1. A method of improving the Theological and/or machineability properties of a 
flour dough and/or the quality of the product made from the dough, comprising 
adding to the dough a combination comprising a Hox and an emulsifying agent. 

2. A method according to claim 1 wherein the emulsifying agent is a lipase. 

3. A method according to claim 2 wherein the lipase comprises a 
triacylglycerol lipase, a galactolipase, or a phospholipase . 

4. A method according to claim 1 wherein the Hox is isolated from a red algae. 

5. A method according to claim 1 wherein the flour dough comprises at least 
one further dough additive or ingredient. 

6. A method according to claim 5 wherein the further dough additive or 
ingredient is selected from the group consisting of a vegetable oil, a 
vegetable fat, an animal fat, shortening, butterfat, glycerol and milk fat. 

7. A method according to claim 1 wherein the flour dough comprises a hard 
flour. 

8. A method according to claim 1 wherein the product is a bread product. 

9. A method according to claim 1 wherein at least one further enzyme is added 
to the dough ingredients, dough additives or the dough. 
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10. A method according to claim 9 wherein the further enzyme comprises a 
xylanase, a cellulase, a hemicellulase, a starch degrading enzyme, a protease, 
a lipoxygenase, an oxidoreductase or a lipase. 

11. A dough improving composition comprising a Hox and an emulsifying agent. 

12. A dough improving composition according to claim 11 wherein the 
emulsifying agent is a lipase. 

13. A dough improving composition according to claim 12 wherein the lipase 
comprises a triacylglycerol lipase, a galactolipase, or a phospholipase . 

14. A dough improving composition according to claim 13 wherein the Hox is 
isolated from red algae. 

15. A dough improving composition according to claims 11-14 wherein the flour 
dough comprises at least one further dough additive or ingredient. 

16. A dough improving composition according to claim 15 wherein the further 
dough additive or ingredient comprises a vegetable oil, a vegetable fat, an 
animal fat, shortening, butt erf at, glycerol or milk fat. 

17. A dough improving composition according to claim 15 wherein the further 
dough additive or ingredient is a hard wheat flour . 

18. A method of preparing a bread product comprising adding a dough improving 
composition according to claims 11-14 to dough ingredients, dough additives or 
a dough and baking the dough comprising the dough improving composition to 
obtain the bread product. 

19. A dough improving composition according to claims 11-14 wherein at least 
one further enzyme is added to the dough ingredients, dough additives or the 
dough . 

20. A dough improving composition according to claim 19 wherein the further 
enzyme comprises a xylanase, a cellulase, a hemicellulase, a starch degrading 
enzyme, a protease, a lipoxygenase, an oxidoreductase or a lipase. 

21. A method of improving the Theological and/or machinability properties of a 
flour dough comprising adding to the dough a dough improving composition of 
claim 11. 

22. A method of improving the volume of a baked product made from a flour 
dough comprising adding to the dough a dough improving composition of claim 11. 

23. A method of improving the Theological and/or machineability properties of 
a flour dough and/or the quality of the product made from the dough, comprising 
adding to the dough a combination comprising a Hox and a triacylglycerol 
lipase. 

24. A method of improving the rheological and/or machineability properties of 
a flour dough and/or the quality of the product made from the dough, comprising 
adding to the dough a combination comprising a Hox and a galactolipase. 

25. A method of improving the Theological and/or machineability properties of 
a flour dough and/or the quality of the product made from the dough, comprising 
adding to the dough a combination comprising a Hox and a phospholipase. 

26. A method according to claim 9 wherein the further enzyme comprises a 
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xylanase, an amylase or a mixture of a xylanase and an amylase. 

27. A dough improving composition according to claim 14 wherein the red algae 
comprises Iridophycus flaccidum, Chondrus crispus, or Euthora cristata. 

28. A dough improving composition of claim 19, wherein the further enzyme 
comprises a xylanase, an amylase or a mixture of a xylanase and an amylase. 

29. A method according to claim 4, wherein the red algae comprises Iridophycus 
flaccidum, Chondrus crispus or Euthora cristata. 
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ABSTRACT : 

Slurries of amylaceous flour from milled seed of cereals, beans, and legumes 
D-^5^ r containing dispersed particles of starch-protein agglomerates are subjected to 
\r high pressure processing to obtain deagglomerated starch granules and protein . 

Further treatment of the deagglomerated product leads to the recovery of a 
novel protein -coated starch product or to the isolation of starch and protein 
of high purity and quality. The method greatly improves the recovery of starch 
during classif ication /separation from protein and is therefore economical. 
Starch reduced to individual granules, with low starch damage, low protein 
content, and with improved pasting characteristics, can be produced using this 
deagglomerization method. The protein obtained by the process has better 
solubility and is therefore suitable for beverage applications. 

30 Claims, 30 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 26 



CLAIMS: 

I claim: 

1. A method for processing an amylaceous flour, said method comprising: a. 
providing an aqueous slurry of an amylaceous flour comprising s tar c h -protein 
and starch- starch agglomerates ; b. subjecting said slurry to conditions of 
shear, cavitation and impact; and c. obtaining a product comprising minimal 
starch damage and the homogeneous dispersion of individual starch granules and 
protein in a liquid matrix. 

2. The method of claim 1, wherein said conditions of shear, cavitation and 
impact are imparted by microf luidization. 

3. The method of claim 1, wherein said impact is imparted by converging two 
streams of said slurry. 

4. The method of claim 1, wherein said impact is imparted by 
particles-particle collision. 



The method of claim 1, wherein step (b) is conducted under high 
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pressure. 

6. The method of claim 5, wherein said high pressure is in the range of 
about 3000-30,000 psi. 

7. The method of claim 5 wherein said high pressure is in the range of 
about 9000-15,000 psi. 

8. The method of claim 1, wherein said amylaceous flour is milled seed 
selected from the group consisting of cereals, beans and legumes. 

9. The method of claim 1, wherein said amylaceous flour is milled seed 
selected from the group consisting of rice, corn, oats, wheat, rye, soybeans, 
and peas . 

10. The method of claim 1, wherein said amylaceous flour is milled rice. 

11. The method of claim 1, and further comprising the step of separating 
said deagglomerated starch granules from said protein . 

12. The method of claim 1, and further comprising recovering said starch 
granules and said protein from said slurry. 

13. The method of claim 1, and further comprising the step of drying said 
deagglomerated starch granules in the presence of protein to promote coating of 
said starch granules with said protein . 

14. The method of claim 13, wherein said drying is spray drying. 
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29 • A protein -coated starch product. 

30. The protein -coated starch product of claim 29 wherein the starch is 
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US -CL- CURRENT: 426/93, 426/138 , 426/626 , 426/640 , 426/656 
ABSTRACT: 

Film forming colloidal dispersions containing gluten -derived gluten and 
their methods of manufacture are described. The colloidal dispersion can be 
coated onto a variety of substrates to provide resistance to moisture, lipid 
and gas permeation, as well as provide a glossy sheen to the substrate. Foods 
coated with the colloidal dispersion are also described. 

13 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

We claim: 

1. A method for making an aqueous, colloidal dispersion of gluten 
microparticles, comprising the steps of: 

a. preparing a dilute aqueous acid dispersion of gluten under agitating 
conditions to yield a stable colloidal dispersion of gluten microparticles, 
wherein the dispersion is stable and homogeneous under storage conditions; and 

b. removing insoluble starch present in the gluten from the aqueous acid 
dispersion. 

2. The method of claim 1 wherein the gluten is from wheat, barley, rye, 
rice or sorghum. 

3. The method of claim 1 wherein step (b) is performed by centrifugation. 

4. The method of claim 1 further comprising adding a wax latex or emulsion 
to the colloidal dispersion. 

5. The method of claim 1 further comprising incorporating an additive into 
the colloidal dispersion which is selected from the group consisting of 
plasticizers, coloring agents, flavoring agents, trace minerals, vitamins, 
nutrients, nutraceuticals and combinations thereof. 
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6. The method of claim 1 further comprising drying the colloidal dispersion 
to form a powder. 

7. An aqueous colloidal dispersion produced by the method of claim 1. 

8. An edible film which was cast from an aqueous colloidal dispersion 
produced by the method of claim 1. 

9. A method for making an edible coating on a substrate using a colloidal 
dispersion consisting essentially of gluten microparticles which are suspended 
in a dilute aqueous acid solution, comprising the steps of: 

a) applying an aqueous colloidal dispersion of gluten microparticles 
produced according to the method of claim 21 to a substrate; and 

b) drying the colloidal dispersion under ambient or elevated temperature 
conditions to fuse and form an edible continuous coating of gluten 
microparticles onto the surface of said substrate. 

10. The method of claim 9 wherein the substrate is selected from the group 
consisting of chocolates, high sugar confections, fruits, meats, baked goods, 
vegetables, seeds, nuts, beans, cereals, vitamins and tablets. 

11. A substrate having an edible coating thereon, said coating comprising 
fused microparticles of gluten from an aqueous colloidal dispersion obtained by 
the method of claim 1, in which the liquid phase was removed at ambient or 
elevated temperature. 

12. The coated substrate of claim 11 wherein the substrate is selected from 
the group consisting of chocolates, high sugar confections, fruits, meats, 
baked goods, vegetables, seeds, nuts, beans, cereal, vitamins and tablets. 

13. A powder produced by drying a stable, homogenous, dilute aqueous acid 
colloidal dispersion of gluten microparticles obtained by the method of claim 
1. ^ 
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US -CL- CURRENT: 426/89, 426/56 , 426/626 , 426/656 , 426/93 
ABSTRACT : 

Film forming colloidal dispersions containing gluten or gluten -derived 
proteins and their methods of manufacture are described. The colloidal 
dispersion can be coated onto a variety of substrates to provide resistance to 
moisture, lipid and gas permeation, as well as provide a glossy sheen to the 
substrate. The colloidal dispersions can function as an adhesive for adhering 
particles onto the substrate. Foods coated with the colloidal dispersion are 
also described. 

35 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

We claim: 

1. A method for making an aqueous, colloidal dispersion of gluten 
microparticles, comprising the steps of: 

a) preparing an aqueous acid dispersion of gluten comprising an opaque, 
particulate starch under agitating conditions to yield a colloidal dispersion 
of gluten microparticles which is stable and homogeneous under storage 
conditions; and 

b) at least partially hydrolyzing opaque, particulate starch present in the 
gluten to yield a colloidal dispersion that can impart a glossy coating on a 
substrate. 

2. The method of claim 1 wherein the gluten is from wheat, barley, rye, 
rice or sorghum. 

3. The method of claim 1 wherein step (b) is performed by enzymatic 
hydrolysis . 

4. The method claim 1 wherein the acid is selected from the group 
consisting of amino acids, alpha hydroxy acids, phosphoric acid, tricarboxylic 
acids and monocarboxylic acids. 
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5. The method of claim 1 further comprising adding a wax latex or emulsion 
to the colloidal dispersion. 

6. The method of claim 1 further comprising incorporating an additive into 
the colloidal dispersion which is selected from the group consisting of 
plasticizers, coloring agents, flavoring agents, trace minerals, vitamins, 
nutrients, nutraceuticals and combinations thereof. 

7. The method of claim 1 further comprising drying the colloidal dispersion 
to form a powder. 

8. A colloidal dispersion comprising gluten microparticles produced by the 
method claim 7 which are rehydrated, wherein the microparticles are stably 
maintained in dispersion under storage conditions. 

9. An aqueous colloidal dispersion produced by the method of claim 1. 

10. The colloidal dispersion of claim 9 further comprising a wax and an 
additive selected from the group consisting of plasticizers, coloring agents, 
flavoring agents, trace minerals, vitamins, nutrients, nutraceuticals and 
combinations thereof . 

11. A method for making an edible coating on a substrate, comprising the 
steps of: 

a) apply an aqueous colloidal dispersion of gluten microparticles produced 
by the method of claim 1 to a substrate; and 

b) drying the colloidal dispersion under ambient conditions to fuse and form 
an edible continuous coating of gluten microparticles onto the surface of said 
substrate . 

12. The method of claim 11 wherein the substrate is selected from the group 
consisting of chocolates, high sugar confections, fruits, meats, baked goods, 
vegetables, seeds, nuts, beans, cereals, vitamins, tablets, cheese, fried 
foods, french fries and snack foods. 

13. A substrate having an edible coating thereon, said coating comprising 
fused microparticles of gluten from an aqueous colloidal dispersion, produced 
by the method of claim 1, in which the liquid phase was removed at ambient or 
elevated temperature. 

14 . The coated substrate of claim 13 wherein the substrate is selected from 
the group consisting of chocolates, high sugar confections, fruits, meats, 
baked goods, vegetables, seeds, nuts, beans, cereal, vitamins, tablets, cheese, 
fried foods, french fries and snack foods. 

15. A powder produced by drying a stable, homogenous, dilute aqueous acid 
colloidal dispersion of gluten microparticles produced by the method of claim 
1. 

16. An edible film derived from an aqueous colloidal dispersion produced by 
the method of claim 1. 

17. A method for adhering edible particulate material onto the surface of a 
substrate, comprising the steps of: 

a) coating the substrate with an aqueous colloidal dispersion of gluten 
microparticles produced according to the method of claim 1; and 
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b) applying an edible particulate material onto the coating before the 
coating completely dries. 

18. The method of claim 17 wherein the edible particulate material is 
selected from the group consisting of fruit pieces, confections, candies, 
sprinkles, seeds, salt, spices and combinations thereof. 

19. A method for making an aqueous, colloidal dispersion of gluten 
microparticles, comprising the steps of: 

a) preparing an aqueous acid dispersion of gluten comprising an opaque, 
particulate starch under agitating conditions to yield a colloidal dispersion 
of gluten microparticles which is stable and homogeneous under storage 
conditions ; 

b) at least partially hydrolyzing opaque, particulate starch present in the 
gluten by treating the gluten with a starch hydrolyzing enzyme at a temperature 
suitable for enzyme activity, to yield a colloidal dispersion that can impart a 
glossy coating on a substrate; and 

c) deactivating the enzyme. 

20. The method of claim 19 wherein the enzyme is an alpha amylase, 
glucoamylase and combination thereof. 

21. The method of claim 19 further comprising the step of treating the 
gluten of step (a) with a debranching enzyme and/or pregelatinizing the gluten . 

22. An aqueous colloidal dispersion produced by the method of claim 19. 

23. A method for making an edible coating on a substrate, comprising the 
steps of: 

a) apply an aqueous colloidal dispersion of gluten microparticles produced 
by the method of claim 19 to a substrate; and 

b) drying the colloidal dispersion under ambient conditions to fuse and form 
an edible continuous coating of gluten microparticles onto the surface of said 
substrate . 

24. The method of claim 23 wherein the substrate is selected from the group 
consisting of chocolates, high sugar confections, fruits, meats, baked goods, 
vegetables, seeds, nuts, beans, cereals, vitamins, tablets, cheese, fried 
foods, french fries and snack foods. 

25. A substrate having an edible coating thereon, said coating comprising 
fused microparticles of gluten from an aqueous colloidal dispersion, produced 
by the method of claim 19, in which the liquid phase was removed at ambient or 
elevated temperature. 

26. The coated substrate of claim 25 wherein the substrate is selected from 
the group consisting of chocolates, high sugar confections, fruits, meats, 
baked goods, vegetables, seeds, nuts, beans, cereal, vitamins, tablets, cheese, 
fried foods, french fries and snack foods. 

27. A powder produced by drying a stable, homogenous, dilute aqueous acid 
colloidal dispersion of gluten microparticles produced by the method of claim 
19. 

28. An edible film derived from an aqueous colloidal dispersion produced by 
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the method of claim 19. 



29. A method for adhering edible particulate material onto the surface of a 
substrate, comprising the steps of: 

a) coating the substrate with an aqueous colloidal dispersion of gluten 
microparticles produced according to the method of claim 19; and 

b) applying an edible particulate material onto the coating before the 
coating completely dries. 

30. The method of claim 29 wherein the edible particulate material is 
selected from the group consisting of fruit pieces, confections, candies, 
sprinkles, seeds, salt, spices and combinations thereof. 

31. The method of claim 19 wherein the gluten is from wheat, barley, rye, 
rice or sorghum. 

32. The method claim 19 wherein the acid is selected from the group 
consisting of amino acids, alpha hydroxy acids, phosphoric acid, tricarboxylic 
acids and monocarboxylic acids. 

33. The method of claim 19 further comprising adding a wax latex or 
emulsion to the colloidal dispersion. 

34. The method of claim 19 further comprising incorporating an additive 
into the colloidal dispersion which is selected from the group consisting of 
plasticizers , coloring agents, flavoring agents, trace minerals, vitamins, 
nutrients, nutraceuticals and combinations thereof. 

35. The method of claim 19 further comprising drying the colloidal 
dispersion to form a powder. 
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ABSTRACT: 

Film forming colloidal dispersions containing gluten - derived proteins and 
peptides and their methods of manufacture are described. The colloidal 
dispersion can be coated onto a variety of substrates to provide a glossy sheen 
to the substrate. The colloidal dispersions can function as an adhesive for 
adhering particles onto the substrate. Foods coated with the colloidal 
dispersion are also described. 

19 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

We claim: 

1. A method for producing an aqueous, gluten -derived colloidal dispersion, 
which upon application to a substrate imparts a gloss thereon, comprising: 

a) preparing an aqueous dispersion of gluten under agitating conditions; 

b) heating the product of step a) to a temperature sufficient to gelatinize 
the search contained in the gluten ; 

c) hydrolyzing essentially all starch within the dispersion with a starch 
hydrolyzing enzyme; 

d) hydrolyzing protein contained in the gluten using a protease under 
conditions sufficient to change the gluten dispersion viscosity; and 

e) heating the colloidal dispersion to inactivate the protease and stabilize 
the colloidal dispersion; thereby producing an aqueous, gluten -derived 
colloidal dispersion which upon application to a substrate imparts a gloss 
thereon . 
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2. The method of claim 1 wherein the gluten is from corn, wheat, barley, 
rice, rye or sorghum. 



3. The method of claim 1 wherein the aqueous gluten dispersion is acidified 
before, during or after the starch hydrolysis step. 

4. The method of claim 1 wherein the protein hydrolysis step is carried out 
at from about 2 to about 3 hours . 

5. The method of claim 1 wherein the gelatinization step is carried out at 
a temperature of from about 65. degree. C. to about 85. degree. C. 

6. The method of claim 1 wherein the starch hydrolyzing enzyme is an enzyme 
containing, glucoamylase, amylase or pullanase having, an activity sufficient 
to hydrolyze the starch to maltose or glucose. 

7. The method of claim 1, further comprising heating the gluten dispersion 
after starch hydrolysis is completed to inactivate the starch hydrolyzing 
enzyme . 

8. The method of claim 1 further comprising admixing a stabilizing agent 
into the product of step d) . 

9. The method claim 1, further comprising the step of diluting the gluten 
dispersion to obtain a total solids content of from about 11% to about 16% by 
weight . 

10. The method of claim 1, further comprising adding a preservative to the 
final product. 

11. The method of claim 1, further comprising adding color and/or flavor to 
the final product. 

12. The method of claim 1 wherein the amount of gluten dispersed in step a) 
is from about 10% to about 16% by weight solids. 

13. A method for making an edible coating on a substrate, comprising the 
steps of: 

a) apply an aqueous colloidal dispersion of gluten -derived protein produced 
by the method of claim 1 to a substrate; and 

b) drying the colloidal dispersion under ambient or elevated temperature to 
fuse and form an edible continuous coating of gluten -derived protein onto the 
surface of said substrate. 

14. The method of claim 13 wherein the substrate is selected from the group 
consisting of chocolates, high sugar confections, fruits, meats, baked goods, 
vegetables, seeds, nuts, beans, cereals, vitamins, tablets, fried foods, french 
fries and snack foods. 

15. A substrate having an edible coating thereon, said coating comprising 
fused microparticles of a gluten -derived protein from an aqueous colloidal 
dispersion, produced by the method of claim 1, in which the aqueous phase was 
removed at ambient or elevated temperature. 

16. The coated substrate of claim 15 wherein the substrate is selected from 
the group consisting of chocolates, high sugar confections, fruits, meats, 
baked goods, vegetables, seeds, nuts, beans, cereal, vitamins, tablets, fried 
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foods, french fries and snack foods. 



17. A method for adhering edible particulate material onto the surface of a 
substrate, comprising: 

a) coating the substrate with an aqueous, gluten -derived colloidal 
dispersion produced by the method of claim 1; 

b) applying an edible particulate material onto the coating before the 
coating completely dries; and 

c) drying the colloidal dispersion under ambient or elevated temperature to 
fuse and form an edible continuous coating of gluten -derived protein onto the 
surface of said substrate. 

18. The method of claim 17 wherein the edible particulate material is 
selected from the group consisting of fruit pieces, confections, candies, 
sprinkles, seeds, salt, spices and combinations thereof. 

19. A powder produced by drying an aqueous, gluten -derived colloidal 
dispersion produced by the method of claim 1. 
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ABSTRACT : 

Film forming colloidal dispersions containing gluten -derived proteins and 
peptides and their methods of manufacture are described. The colloidal 
dispersion can be coated onto a variety of substrates to provide a glossy sheen 
to the substrate. The colloidal dispersions can function as an adhesive for 
adhering particles onto the substrate. Foods coated with the colloidal 
dispersion are also described. 

33 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS : 

We claim: 

1. A method for producing an aqueous, gluten -derived colloidal dispersion, 
which upon application to a substrate imparts a gloss thereon, comprising: 

a) preparing an aqueous dispersion of gluten having starch contained therein 
under agitating conditions; 

b) hydrolyzing protein contained in the gluten using a protease under 
conditions sufficient to change the gluten dispersion viscosity; 

c) heating the product of step b) to a temperature sufficient to gelatinize 
the starch contained in the gluten ; and 

d) hydrolyzing essentially all starch within the dispersion with a starch 
hydrolyzing enzyme; thereby producing an aqueous, gluten -derived colloidal 
dispersion which upon application to a substrate imparts a gloss thereon. 

2. The method of claim 1 wherein the gluten is from corn, wheat, barley, 
rice, rye or sorghum. 

3. The method of claim 1 wherein the aqueous gluten dispersion is acidified 
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before, during or after the protease step. 



4. The method of claim 1 wherein the protein hydrolysis step is carried out . 
at from about 2 to about 3 hours. 

5. The method of claim 1 wherein the gelatinizat ion step is carried out at 
a temperature of from about 65. degree. C. to about 95. degree. C. 

6. The method of claim 1 wherein the starch hydrolyzing enzyme is an enzyme 
containing glucoamylase, amylase or pullanase having an activity sufficient to 
hydrolyze the starch to maltose or glucose. 

7. The method of claim 1 wherein the starch hydrolysis step is carried out 
at a temperature of from about 65. degree. C. to 85. degree. C. 

8. The method of claim 1, further comprising heating the gluten dispersion 
after starch hydrolysis is completed to inactivate the starch hydrolyzing 
enzyme . 

9. The method claim 1, further comprising the step of diluting the 
colloidal dispersion to obtain a total solids content of from about 10% to 
about 17% by weight. 

10. The method of claim 1, further comprising adding a preservative to the 
final product. 

11. The method of claim 1, further comprising adding color and/or flavor to 
the final product . 

12. The method of claim 1 wherein the amount of gluten dispersed in step a) 
is from about 1% to about 35% by weight solids. 

13. The method of claim 1, further comprising admixing a stabilizing agent 
into the product of step d) . 

14. An aqueous, gluten -derived colloidal dispersion obtainable by the 
method of claim 1. 

15. A substrate having an edible coating thereon, said coating comprising 
fused microparticles of a gluten -derived protein and peptides from an aqueous 
colloidal dispersion, produced by the method of claim 1, in which the liquid 
phase was removed at ambient or elevated temperature. 

16. The coated substrate of claim 15 wherein the substrate is selected from 
the group consisting of chocolates, high sugar confections, fruits, meats, 
baked goods, vegetables, seeds, nuts, beans, cereal, vitamins, tablets, fried 
foods, french fries and snack foods. 

17. An edible film derived from an aqueous colloidal dispersion produced by 
the method of claim 1. 

18. A method for adhering edible particulate material onto the surface of a 
substrate, comprising the steps of: 

a) coating the substrate with an aqueous, gluten -derived colloidal 
dispersion produced by the method of claim 1; and 

b) applying an edible particulate material onto the coating before the 
coating completely dries. 
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19. The method of claim 18 wherein the edible particulate material is 
selected from the group consisting of fruit pieces, confections, candies, 
sprinkles, seeds, salt, spices and combinations thereof. 

20. A method for producing an aqueous, gluten -derived colloidal dispersion, 
which upon application to a substrate imparts a gloss thereon, comprising: 

a) preparing an aqueous dispersion of gluten having starch contained therein 
under agitating conditions; 

b) hydrolyzing protein contained in the gluten using a protease under 
conditions sufficient to change the gluten dispersion viscosity; 

c) physically removing starch from the dispersion by centrif ugation; and 

d) hydrolyzing essentially all residual starch remaining within the 
dispersion with a starch hydrolyzing enzyme; thereby producing an aqueous, 
gluten -derived colloidal dispersion, which upon application to a substrate 
imparts a gloss thereon. 

21. The method of claim 20 wherein the aqueous gluten dispersion is 
acidified before, during or after the protease step. 

22. The method of claim 20 wherein the protein hydrolysis step is carried 
out at from about 2 to about 3 hours . 

23. The method of claim 20 wherein the starch hydrolyzing enzyme is an 
enzyme containing glucoamylase, amylase or pullanase having an activity 
sufficient to hydrolyze the starch to maltose or glucose. 

24. The method of claim 20 wherein the starch hydrolysis step is carried 
out at a temperature of from about 65. degree. C. to 85. degree. C. 

25. The method of claim 20, further comprising heating the gluten 
dispersion after starch hydrolysis is completed to inactivate the starch 
hydrolyzing enzyme. 

26. The method claim 20, further comprising the step of diluting the gluten 
dispersion to obtain a total solids content of from about 10% to about 17% by 
weight . 

27. The method of claim 20, further comprising adding a preservative to the 
final product. 

28. The method of claim 20, further comprising adding color and/or flavor 
to the final product. 

29. The method of claim 20 wherein the amount of gluten dispersed in step 
a) is from about 10% to about 35% by weight solids. 

30. The method of claim 20 further comprising admixing a stabilizing agent 
into the product of step d) . j 

31. An aqueous, gluten -derived colloidal dispersion obtainable by the 
method of claim 20. 

32. A method for making an edible coating on a substrate, comprising the 
steps of: 

a) apply an aqueous, gluten -derived colloidal dispersion produced by the 
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method of claim 1 to a substrate; and 



b) drying the colloidal dispersion under ambient or elevated temperature to 
fuse and form an edible continuous coating of gluten -derived protein onto the 
surface of said substrate. 

33. The method of claim 32 wherein the substrate is selected from the group 
consisting of chocolates, high sugar confections, fruits, meats, baked goods, 
vegetables, seeds, nuts, beans, cereals, vitamins, tablets, fried foods, french 
fries and snack foods. 
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ABSTRACT : 
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This wheat product comprises endosperm in which the cellular structure is 
completely disrupted and dispersed. The starch granules are free and 
unassociated with gluten protein particles. The granules are intact, 
ungelatinized and retain the native anisotropic structure. The gluten protein 
is metamorphosed to smoothly contoured particles containing very little starch 
and is substantially undenatured with respect to doughing function. Depending 
on intended use, the germ and aleurone fractions of the wheat grain can be 
excluded or included in the product. The product can be used as an aqueous 
dispersion or in a dried form. 

14 Claims, 2 Drawing figures 



Number of Drawing Sheets: 



CLAIMS: 

What is claimed is: 

1. A wheat product wherein the normal cellular structure of the endosperm 
is substantially completely disrupted produced by a process during which the 
endosperm is dispersed in an aqueous medium, the starch granules are maintained 
in a substantially intact and ungelatinized form and the gluten protein is 
dispersed and wherein the husks are removed from said product; said wheat 
product comprising: 

a. wheat starch granules that are substantially intact, ungelatinized and 
unoccluded by gluten protein ; 

b. homogeneous, smoothly contoured gluten protein particles containing only 
minor amounts of occluded starch; said gluten protein being substantially 
undenatured with respect to doughing function. 

2. The product of claim 1 wherein substantially all of the starch granules 
are impermeable to congo red. 

3. The product of claim 1 wherein the starch granules resist attack by 
.beta . -amylase enzymes. 

4. The product of claim 1 dispersed in an aqueous medium. 
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5. The product of claim 1 in a dried form. 



6. The product of claim 1 wherein substantially all of the starch granules 
are anisotropic when viewed microscopically in polarized light. 

7. The product of claim 6 wherein at least 80 percent by weight of said 
gluten protein is contained in particles having sizes from 75 .mu.m to 300 

. mu . m . 

8. The product of claim 6 wherein at least 90 percent by weight of said 
gluten protein is contained in particles more than 50 .mu.m in randomly 
measured dimension. 

9. The product of claim 8 containing substantially all of the germ and 
aleurone . 

10. The product of claim 9 containing from about 0.005 to 4.0 parts by 
weight oil per part by weight water. 

11. The product of claim 6 wherein at least 90 percent by weight of said 
gluten protein is contained in particles more than 75 .mu.m to 300 .mu.m in 
randomly measured dimension. 

12. The product of claim 11 wherein the starch damage as indexed by 
susceptibility to hydrolysis by . beta . -amylase, according to Method No. 76-30A 
of the American Association of Cereal Chemists, is less than 4.5%. 

13. The product of claim 11 containing substantially no germ or aleurone. 

14. The product of claim 11 wherein the ether - extr ac tabl e lipid content is 
less than 0.5 percent by weight of the product. 
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ABSTRACT : 

A food composition comprises gluten, a gliadin or glutenin and food stuff 
such as an additive for chewing gum, a batter for frying, a dough, a seafood 
paste and a livestock paste. A food quality such as taste is improved in the 
composition. 

9 Claims, 0 Drawing figures 
Exemplary Claim Number: 1 



CLAIMS : 

What is claimed is: 

1. In a process for preparing a bread product, the improvement comprising 
extracting wheat gluten with an extractant of an acidic aqueous solution of 
ethanol having a concentration of no more than 30% by volume, separating a 
gliadin fraction containing at least 50 wt. % gliadin from the extractant/ 
combining at least 0.5 parts by weight of the gliadin fraction with 100 parts 
by weight of at least one of wheat flour and starch flour to form a dough 
composition, mixing a yeast and water with the dough composition to form a 
resultant mixture and baking the resultant mixture to form the bread product. 

2. The process of claim 1, additionally comprising the step of adding an 
emulsifying agent and a pH regulator to the combined gliadin fraction and at 
least one of wheat flour and starch flour. 

3. The process of claim 1, wherein the acidic aqueous ethanol solution has 
a pH of from 3.0-5.5. 

4. In a process for manufacturing a dough composition, the improvement 
comprising extracting wheat gluten with an extractant of an acidic aqueous 
solution of ethanol having a concentration of no more than 30% by volume, 
separating a glutenin fraction containing 10-70 wt . % glutenin from the 
extractant and combining at least 0.5 parts by weight of the glutenin fraction 
with 100 parts by weight of at least one of wheat flour and starch flour to 
form the dough composition. 
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5. The process of claim 4, wherein the ethanol concentration is from 10-20% 
by volume. 

6. The process of claim 4, wherein the acidic aqueous ethanol solution has 
a pH of from 3.0-5.5. 

7. The process of claim 4, additionally comprising the step of adding an 
emulsifying agent to the combined glutenin fraction and flour. 

8. In a process for manufacturing a batter composition for frying foods, 
the improvement comprising extracting wheat gluten with an extractant of a 
30-70% by volume aqueous solution of ethanol or an acidic aqueous solution of 
ethanol having a concentration of no more than 30% by volume, separating a 
glutenin fraction containing at least 40 wt. % glutenin from the extractant and 
combining at least 0.5 wt. % of the glutenin fraction, based on the weight of 
the batter, with wheat flour to form the batter composition. 

9. The process of claim 8, wherein an acidic aqueous solution of ethanol 
having a concentration of no more than 30% by volume and a pH of from 3.5-5.5 
is used as the extractant. 
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A method of transforming the clumped untextured putty-like and high 
viscoelastic adhesion physical and chemical properties of hydrated vital wheat 
gluten into a loose layered minimally adhering permanently textured fiber 
strand structure by mixing the vital wheat gluten with flour and then 
shredding, and denaturing hot moisture, the fiber using enabling the creation 
of wheat gluten analogs for ground meat fiber products, such as hamburger and 
the like. 

25 Claims, 11 Drawing figures 
Exemplary Claim Number: ' 1 
Number of Drawing Sheets: 4 



CLAIMS : 

What is claimed is: 

1. A method of permanently transforming a clumped putty-like untextured 
mass and relatively high viscoelastic adhesion, physical and chemical 
properties of hydrated vital wheat gluten into a loose layered minimally 
adhering textured fiber strand structure, that comprises, intimately mixing 
flour with vital wheat gluten powder to interleave with and separate the gluten 
powder particles in the mixture; at substantially room temperature, hydrating 
the mixture to enable the absorption of water by the mixture to expand the 
gluten into a less viscoelastic mass; shredding the mass into a plurality of 
separated streams of strands of elongated continuous fibers; dropping the 
separate strands under the action of gravity as a loose deposit upon a 
retaining surface; immediately subjecting the deposit to heated moisture along 
the separate fibers within and throughout the deposit; continuing the 
application of heated moisture for a sufficient time for the protein of the 
separate fibers within the deposit to become substantially denatured, to remove 
the bulk of the viscoelastic adhesion properties of the gluten ; and permitting 
evaporation of excess moisture from the deposit to produce a loose layered 
permanent fiber structure of relatively low viscoelasticity . 

2. A method as claimed in claim 1 and in which the temperature of the 
heated moisture is of the order of about 212. degree. F. 
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3. A method as claimed in claim 2 and in which said sufficient time for 
denaturing is of the order of about 25 minutes. 



4. A method as claimed in claim 2 and in which the weight proportion of 
gluten powder to flour is in the range of from about 1:0.5 to about 1:0.15. 

5. A method as claimed in claim 1 and in which a leavening agent is added 
to said mixture before hydra ting. 

6. A method as claimed in claim 5 and in which said leavening agent 
comprises nutritional yeast. 

7. A method as claimed in claim 1 and in which, upon the deposits dropping 
upon the retaining surface, the surface is passed through a heated water tank 
to effect the moisture absorption and the ultimate gluten fiber denaturation. 

8. A method as claimed in claim 7 and in which, prior to passing the 
deposit -carrying retaining surface through the tank, the deposit is formed into 
a predetermined shape. 

9. A method as claimed in claim 7 and in which the deposits are restrained 
from tumbling and elongation during the heated water treatment. 

10. A method as claimed in claim 1 and in which the fibers produced by the 
shredding are of dimensions similar to those of ground meat. 

11. A method as claimed in claim 10 and in which the cross -dimension of the 
fibers is of the order of about 0.3 inches. 

12. A wheat gluten analog for ground meat formed by the method of claim 10. 

13 . A wheat gluten analog as claimed in claim 12 and in which the 
composition of the analog is 1 part wheat gluten and from about 0.5 to 0.15 
part flour, by weight. 

14. A wheat gluten analog as claimed in claim 13 formed from a dry mixture 
of vital wheat gluten protein powder, dry grain flour, and with added 
nutritional leavening agent and spices. 

15. A wheat gluten analog for pieces, patties and loaves of ground beef 
hamburger, comprising loose layers of fiber strands of heat -denatured vital 
wheat gluten . 

16. A method of producing a vital wheat gluten analog of ground meat, such 
as hamburger, by transforming the clumped putty-like untextured mass and 
relatively high viscoelastic adhesion physical and chemical properties of 
hydrated vital wheat gluten into a loose layered minimally adhering textured 
fiber strand structural analog of ground meat, the method comprising, 
intimately mixing grain flour particles with vital wheat gluten powder 
particles and nutritional yeast to interleave the flour particles with and 
separate the gluten powder particles in the mixture, the weight ratios of 
gluten powder particles to flour particles being of the order of from about 
1:0.5 to about 1:0.15; at substantially room- temperature, hydrating the 
mixture in a ratio of the order of about 12 ounces of mixture to about 8 ounces 
of water to enable the absorption of water by the mixture to expand the gluten 
into a less viscoelastic mass; grinding and extruding the mass into a 
plurality of separated streams of strands of elongated continuous fibers of 
cross -dimension of the order of about 0.3 inches; dropping the separated 
strands under the action of gravity as a loose deposit upon a retaining 
surface; immediately immersing the deposit in heated water of about 
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212. degree. F. wetting the separate fibers within and throughout the deposit; 
continuing the heated water immersion for a sufficient time of the order of 
about 25 minutes for the protein of the separate fibers within the deposit to 
become substantially denatured, to remove the bulk of the viscoelastic adhesion 
properties of the glutei simulating ground meat fibers; and permitting 
evaporation of excess moisture from and shrinkage of the cooling deposit to 
produce a loose layered permanent fiber structural analog of the ground meat. 

17. A method as claimed in claim 16 and in which, after dropping of the 
deposits, they are formed into a predetermined shape of hamburger patties or 
loaves, before immersion in the heated water. 

18. A method as claimed in claim 17 and in which flavoring and coloring are 
added to the mixture further to simulate the ground meat product. 

19. A method as claimed in claim 18 and in which the analog is cooked in 
the same manner generally employed with ground meat products. 

20. A method as claimed in claim 7 and in which the analog is fast frozen 
for subsequent cooking. 

21. A method of permanently transforming clumped putty-like untextured mass 
and relatively high viscoelastic adhesion physical and chemical properties of 
hydrated vital wheat gluten into a loose layered minimally adhering textured 
fiber strand structure, that comprises, intimately mixing flour with vital 
wheat gluten powder to interleave with and separate the gluten powder particles 
in the mixture at substantially room temperature, hydrating the mixture to 
enable the absorption of water by the mixture to expand the gluten into a less 
viscoelastic mass; shredding the mass into a plurality of separated streams of 
strands of elongated continuous fibers; dropping the separate strands under 
the action of gravity as a loose deposit upon a retaining surface; immediately 
subjecting the deposit to heated moisture along the separate fibers within and 
throughout the deposit; continuing the application of heated moisture for a 
sufficient time for protein of the separate fibers within the deposit to become 
substantially denatured, to remove the bulk of the viscoelastic adhesion 
properties of the gluten ; and permitting evaporation of excess moisture from 
the deposit to produce a loose layered permanent fiber structure of relatively 
low retained viscoelasticity and in which a leavening agent is added to said 
mixture before hydrating. 

22. A method as claimed in claim 21 and in which said leavening agent 
comprises nutritional yeast. 

23. A wheat gluten analog for ground meat formed by a method of permanently 
transforming clumped putty- like untextured mass and relatively high 
viscoelastic adhesion physical and chemical properties of hydrated vital wheat 
gluten into a loose layered minimally adhering textured fiber strand structure, 
that comprises, intimately mixing flour with vital wheat gluten powder to 
interleave with and separate the gluten powder particles in the mixture; at 
substantially room temperature, hydrating the mixture to enable the absorption 
of water by the mixture to expand the gluten into a less viscoelastic mass; 
shredding the mass into a plurality of separated streams of strands of 
elongated continuous fibers; dropping the separate strands under the action of 
gravity as a loose deposit upon a retaining surface; immediately subjecting 
the deposit to heated moisture along the separate fibers within and throughout 
the deposit; continuing the application of heated moisture for a sufficient 
time for protein of the separate fibers within the deposit to become 
substantially denatured, to remove the bulk of the viscoelastic adhesion 
properties of the gluten ; and permitting evaporation of excess moisture from 
the deposit to produce a loose layered permanent fiber structure of relatively 
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low retained viscoelasticity and in which the fibers produced by the shredding 
are of dimensions similar to those of ground meat, and in which the 
cross -dimension of the fibers is of the order of about 0.3 inches and in which 
the composition of the analog is 1 part wheat gluten and from about 0.5 to 0.15 
part flour, by weight and formed from a dry mixture of vital wheat gluten 
protein powder and grain flour, and with added nutritional leaving agent and 
spices . 

24. A method as claimed in claim 1 and in which, prior to the deposits of 
fibers becoming substantially denatured, they are formed into predetermined 
shapes . 

25. A method as claimed in claim 1 and in which, promptly following the 
excess moisture evaporation, the fiber structure is refrigerated or frozen . 
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ABSTRACT : 

Disclosed and claimed is a rapid, simple process for fractionating wheat 
flour into components comprising protein concentrates and prime starch . The 
claimed method utilizes minimal water and produces a low waste water load. 
Flour and liquid are mixed to form a dough. Additional liquid is added to the 
dough and the dough and liquid are vigorously dispersed. The dispersion is 
centrifuged and forms distinct fractions-layers that are separated for the 
recovery of vital gluten and prime starch . 

6 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

We claim: 

1. A process for fractionating wheat flour into components including a 
protein concentrate, prime starch/ and water solubles, wherein said process 
consists essentially of the following steps: 

A) forming a gluten -containing dough comprising liquid and flour wherein 
said dough is formed by mixing said flour and said liquid; 

B) adding additional liquid to the gluten -containing dough produced in step 
A to achieve a total liquid to flour ratio about 2 to 1 to about 2.5 to 1; 

C) dispersing the composition produced in step B by high speed blending; 

and 

D) centrifuging the composition produced in step C in order to obtain 
distinct layers of protein concentrate, prime starch and water solubles, 
wherein said dough is not heated to temperatures exceeding 50. degree. C. 

2. The process, according to claim 1, wherein said liquid is a dilute 
sodium chloride solution in water. 

3. The process, according to claim 2, wherein said dilute solution 
comprises less than about one percent sodium chloride in water. 
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4. The process, according to claim 1, further comprising the step of 
allowing said dough to relax after it is formed and before liquid is added. 

5. The process, according to claim 1, wherein said dough is allowed to 
relax for approximately 4 0 minutes at about 15 degrees Centigrade. 

6. The process, according to claim 1, wherein said liquid and flour are 
present in a ratio of about 1:1 or there is more flour than liquid. 
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ABSTRACT: 

In a process utilizing a battery of hydrocyclones for separating wheat 
starch and gluten contained in an aqueous wheat flour slurry, the slurry is 
supplied to a first section of the hydrocyclone battery, in which a gluten 
fraction is removed as overflow, and the starch -rich fraction from such first 
battery section is first treated to reduce its pentosan content and is then 
treated in a second section of the hydrocyclone battery which delivers a 
concentrated starch fraction as underflow. 

3 Claims, 1 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 1 



CLAIMS : 

What we claim is: 

1. A process for separating wheat starch and gluten, present in a 
pentosan-containing aqueous wheat flour slurry, which process comprises the 
steps of feeding said aqueous flour slurry into a first section of a 
hydrocyclone apparatus which delivers a starch - rich underflow fraction, and an 
overflow fraction containing gluten.and removing agglomerated 
gluten from said overflow fraction by screening; centrifuging the 
starch -containing throughput from this screening operation and the underflow 
fraction from said first section of the hydrocyclone apparatus thereby to 
separate off a pentosan-containing water fraction as centrifuge overflow; and 
feeding the centrifuge underflow into a second section of the hydrocyclone 
apparatus in which second section starch is washed in counter- current with 
water and from which a concentrated washed starch fraction is delivered as 
underflow, whereby the separation of the pentosan-containing water fraction 
improves the yield of starch from the second section of the hydrocyclone 
apparatus . 

2. A process according to claim 1, wherein at least the underflow fraction 
from the first hydrocyclone section is screened to remove fiber. 
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3. A process for separating wheat starch and gluten present in a 
pentosan-containing aqueous wheat flour slurry, which process comprises the 
steps of feeding said aqueous flour slurry into a first section of a 
hydrocyclone apparatus which delivers a starch -rich underflow fraction, and an 
overflow fraction containing gluten and some starch ; removing agglomerated 
gluten from said overflow fraction by a screening operation; subjecting the 
starch -containing throughput from that screening operation and the underflow 
fraction from said first section of the hydrocyclone apparatus first to a 
screening treatment to reduce their fiber content and then to centrifuging, 
thereby to separate off a pentosan-containing water fraction as centrifuge 
overflow; and feeding the centrifuge underflow into a second section of the 
hydrocyclone apparatus in which second section the starch is washed in 
counter-current with water and from which a concentrated washed starch fraction 
is delivered as underflow, whereby the separation of the pentosan-containing 
water fraction improves the yield of starch from the second section of the 
hydrocyclone apparatus . 
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ABSTRACT : 

A mixture of vital wheat gluten and starch containing at least 25% protein, 
e -9- a protein -rich fraction of wheat flour, is treated with a bacterial 
alpha -amylase (preferably substantially free of protease) under conditions 
which solubilize the starch but do not unduly solubilize, or denature, the 
vital gluten . Specifically, the temperature should be not above about 
80. degree. C. and the time of treatment should not exceed about 6 hours. 
After the enzymatic treament the gluten, which still retains its vital 
properties, is separated out, and the solubilized starch fraction is recovered 
or subjected to further processing. 

16 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

What is claimed is: 

1. A process for treating a mixture of vital wheat gluten and wheat starch 
obtained from wheat flour containing at least 25% protein comprising: 

(a) preparing an aqueous suspension of said mixture; 

(b) subjecting the aqueous suspension to the action of bacterial 
alpha-amylase is substantially free of protease and is derived from a bacillus 
microorganism under conditions whereby a substantial amount of said starch is 
solubilized without undergoing gelatinization, said conditions comprising a 
temperature of from about 45. degree, to about 80. degree. C, a pH of from 
about 5 to about 7, and a time of less than 6 hours; and 

(c) separating solid, vital gluten from the solubilized starch . 

2. The process of claim 1 wherein the aqueous suspension subjected to the 
action of alpha-amylase is substantially free of solubles. 

3. The process of claim 1 wherein the mixture of vital wheat gluten and 
wheat starch comprises a protein -rich fraction obtained from wheat flour . 
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4. The process of claim 3, wherein the protein -rich fraction contains from 
about 25% to about 80% protein . 

5. The process of claim 4, wherein said fraction contains from about 30% to 
about 4 0% protein . 

6. The process of claim 3 wherein an aqueous slurry of wheat flour is 
subjected to centrifugal decantation to separate substantially protein - free 
wheat starch fraction from said protein -rich fraction. 

7. The process of claim 6 wherein solubles present in said protein -rich 
fraction are removed prior to subjecting said fraction to the action of 
alpha-amylase. 

8. The process of claim 1 wherein the alpha-amylase is one derived from a 
microorganism selected from the group consisting of Bacillus licheniformis and 
Bacillus subtilis. 

9. The process of claim 7 wherein the conditions of 3tarch solubilization 
comprise a temperature of from 60. degree. C. to 8 0. degree. C. for a time of 
less than 30 minutes. 



10. The process of claim 1 wherein the alpha-amylase is added in an amount 
in excess of the mininum amount necessary to solubilize all of the starch 
present, and wherein the time of the solubilization does not exceed about 3 
hours . 



11. The process of claim 10 wherein, following the separation of the vital 
gluten, the solubilized starch solution contains still active enzymes and is 
combined with the wheat starch fraction obtained by centrifugal decantation, 
and the resulting mixture is subjected to a solubilization process. 

12. The process of claim 11 wherein the solubilized starch is saccharified 
with a saccharifying enzyme. 

13. The process of claim 12 wherein the saccharifying enzyme is 
glucoamylase . 

14. The process of claim 12 wherein the saccharifying enzyme is a 
maltogenic enzyme. 

15. The process of claim 1 wherein the conditions of starch solubilization 
comprise a temperature of from 45. degree, to 60. degree. C. 

16. The process of claim 1 wherein the conditions of starch solubilization 
comprise a temperature of from 60. degree. C. to 8 0. degree. C. for a time of 
less than 30 minutes. 
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ABSTRACT : 

A process for separating gluten with a Jgggt_gi_n content of at least 80% on a 
dry base and in a vital and non-denatured condition from wheat flour which 
comprises : 

1. Mixing wheat flour with water in a weight ratio of 1.2-2.0 parts water 
per part wheat at a temperature of 30 . degree . -50 . degree . C to form a suspension 
of flour in water; 

2. Homogenizing said suspension to achieve a free-flowing dispersion of 
wheat flour in water by passing said suspension through a mill of the pin-mill 
type; 

3. Separating from said dispersion a main heavy portion (A) comprising a 
starch and a light portion (B) comprising a protein concentrate; 

4. Allowing said light portion (B) to stand, free of agitation without 
dilution, at 30 . degree . -50 . degree . C for 10-90 minutes to form gluten 
thread-like formations without separation ; 

5. Thereafter, adding to said light portion (B) at least one part fresh or 
recycled water per part of said portion (B) and subjecting the so-diluted 
liquid to a beating action whereby to agglomerate said gluten formations with 
one another and squeeze the water containing non -gluten solids substantially 
out of the resultant agglomerates ; and 

6. Separating said gluten agglomerates from the remaining liquid. 
5 Claims, 1 Drawing figures 

Exemplary Claim Number: 1 
Number of Drawing Sheets: 1 



CLAIMS : 

What is claimed is: 
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1. A process for separating gluten having a protein content of at least 80% 
on a dry basis and in a vital or nondenatured condition from wheat flour which 
comprises : 

1. Mixing wheat flour with water in a weight ratio of 1.2-2.0 parts water 
per part wheat at a temperature of 30. degree. -50. degree. C to form a suspension 
of flour and water; 

2. Homogenizing the suspension to achieve a free-flowing dispersion of 
wheat flour and water by passing said suspension through a mill of the pin-mill 
type; 

3. Separating from said dispersion a main heavy portion (A) comprising 
starch and a light portion (B) comprising a protein concentrate; 

4. Allowing said light portion (B) to stand, free of agitation and without 
dilution, at 30 . degree . -50 . degree . C for at least 10 minutes to form gluten 
thread-like formations without se paration ; 

5. Thereafter adding to said light portion fresh or recycled water in the 
amount of at least one part water per part of said portion (B) and subjecting 
the so diluted liquid to a beating action whereby to agglomerate said gluten 
formations with one another and squeeze the water-containing non -gluten solids 
substantially out of the resultant agglomerates ; and 

6. Separating the gluten agglomerates from the remaining liquid. 

2. A process according to claim 1, wherein the amount of water added in 
step 5 is between 1.0 and 2.0 parts of water per part of said portion (B) and 
the light portion (B) is held without dilution and agitation for between 10 and 
90 minutes. 



3. A process according to claim 1, wherein the total amount of water 
employed in the process is between 2.0 and 3.0 - fold that of the wheat 
measured on a weight basis. 

4. A process according to claim 1, wherein each of the consecutive steps 
are carried out continuously. 

5. A process according to claim 1, wherein the gluten which is separated in 
step 6 is dried at a temperature no higher than 60. degree. C. 
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A system for producing gluten continuously at a rapid rate, the system 
including a vertical tube having an inlet at its upper end to receive a flour 
paste, the lower end of the tube being perforated to define a separation zone 
surrounded by a water jacket. A rotating shaft coaxially disposed in the tube 
acts to drive a conveyor screw within the separation zone, the screw having 
nozzles therein to eject water toward the inner wall of the tube. Keyed to the 
shaft is a main screw that is spaced from the extruder screw to define a 
collection zone therebetween, the main screw acting to work the paste fed into 
the inlet to produce dough which is discharged into the collection zone where 
it is picked up by the conveyor screw and advanced through the separation zone 
as a thin dough coil on the inner wall of the tube where it is subjected on one 
face to water jets from the perforations and on the opposite face to water 
ejected from the nozzles, thereby dissolving the starch and other soluble 
components of the dough to produce a milky liquid. The resultant slurry of the 
gluten and the milky liquid is deposited on a filter to extract the gluten . 

8 Claims, 3 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 1 



CLAIMS: 

I claim: 

1 - A ffiuten -producing system operating in conjunction with a mixer which 
mixes flour and water to produce a paste, said system comprising: 

A. a vertical tube having an inlet adjacent its upper end to receive said 
paste, the lower end portion of the tube adjacent its outlet being perforated 
to define a separation zone; j 

B. a rotating shaft coaxially disposed in said tube to drive a conveyor 
screw disposed in said separation zone. 

C. a main screw keyed to said shaft and spaced above the conveyor screw in 
said tube to define a collection zone, said main screw receiving the paste from 
the inlet and working the paste to a predetermined degree to produce dough 
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which is discharged into said collection zone and picked up by the conveyor 
screw which advances the dough in the form of a coil through the separation 
zone; and 

D. means to supply pressurized water to said perforations, whereby the coil 
of dough is subjected to water to dissolve the soluble components of the dough 
to produce a milky water, the resultant gluten and milky water being discharged 
from said outlet. 

2. A system as set forth in claim 1, wherein said conveyor screw is 
provided with nozzles communicating with a bore, and means to supply 
pressurized water into said bore which is ejected through the nozzle to subject 
the inner surface of the coil to water to dissolve said soluble components. 

3. A system as set forth in claim 1, wherein said inlet is defined by an 
annular slot in said tube surrounded by a toroid. 

4. A system as set forth in claim 3, wherein said mixer to produce said 
paste includes a mixing screw rotating within a cylindrical chamber into which 
is fed said flour and water, the paste output of the chamber being supplied to 
said toroid. 

5. A system as set forth in claim 1, wherein said main screw is axially 
shiftable relative to said shaft to lengthen or shorten the distance between 
said inlet and said collection zone and thereby vary the degree to which the 
paste is worked. 

6. A system as set forth in claim 1, further including a water jacket 
surrounding the perforation in said tube to supply water thereto. 

7. A system as set forth in claim 1, further including a wire mesh disposed 
below the tube to separate the gluten from the milky water. 

8. A system as set forth in claim 8, wherein said wire mesh is a continuous 
belt of a driven conveyor. 
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Process for preparing hydratable, proteinaceous food products involving: 
subjecting moist (e.g., crumbly to free- flowing) , hydratable, proteinaceous 
food material having suitable moisture to elevated mechanical pressure and 
suitable temperature and pH conditions to convert the protein material under 
non-puffing conditions to a dense, substantially homogeneous, translucent to 
glassy, coherent, bonded, proteinaceous product of desired size and shape. The 
material is thereby bonded together so as to be capable of withstanding the 
disruptive deterioration and loss of structural identity caused by subjecting 
the proteinaceous material to retorting conditions such as used in food 
processing. The translucent to glassy, proteinaceous product yields hydrated 
food products having structural integrity and desired textural characteristics. 

22 Claims, 0 Drawing figures 

Exemplary Claim Number: 1 



CLAIMS: 

We claim: 

1. The method of preparing an unpuffed, proteinaceous food product 
comprising subjecting water-moistened, edible proteinaceous material having at 
least about 40% by weight protein on a dry weight basis and an effective amount 
of water within the range of about 10 to 50% to working under effective 
mechanical pressure with added heat sufficient to convert it to a hot, moist, 
plastic extrudable mass and extruding said hot plastic mass through and from a 
length of a temperature controlled, elongated die under non-puffing conditions 
to provide an unpuffed, substantially homogeneous, translucent to glassy, 
extruded product characterized by having texture and retaining its structural 
integrity under retorting conditions. 

2. The method of claim 1 wherein said proteinaceous material comprises a 
member of the group consisting of soy protein material, wheat gluten , casein, 
rice gluten, and admixtures thereof. 

3. The method of claim 1 wherein said proteinaceous material comprises soy 
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8/18/05, EAST Version: 2.0.1.4 



protein material. 



4. The method of claim 1 wherein said proteinaceous material comprises 
wheat gluten . 

5. The method of preparing an unpuffed, proteinaceous food product 
comprising subjecting water-moistened, edible proteinaceous material having at 
least about 40% by weight protein on a dry weight basis and an effective amount 
of water within the range of about 10 to 50% to working under effective 
mechanical pressure with added heat sufficient to convert it to a hot, moist, 
plastic extrudable mass and extruding said hot plastic mass through and from a 
length of a temperature controlled, elongated die under non-puffing conditions 
to provide an unpuffed, substantially homogeneous, translucent to glassy, 
extruded product characterized by having texture and retaining its structural 
integrity under retorting conditions, and said added heat includes the 
application of temperature conditions sufficiently high that the elongated die 
effects cooling of the advancing hot plastic mass before it leaves said die, 
thereby maintaining non-puffing conditions. 

6. The method of claim 5 wherein said proteinaceous material comprises a 
member of the group consisting of soy protein material, wheat gluten, casein, 
rice gluten r and admixtures thereof. 

7. The method of claim 5 wherein said proteinaceous material comprises soy 
protein material . 

8. The method of claim 5 wherein said proteinaceous material comprises 
wheat gluten . 

9. An edible, unpuffed, proteinaceous extrudate product having at least 
about 4 0% by weight protein on a dry weight basis prepared from extruding 
water-moistened, proteinaceous material in the form of a hot, moist, plastic 
extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, said extrudate product being produced by the method of 
claim 1. 

10. An edible, unpuffed, proteinaceous extrudate product having at least 
about 4 0% by weight protein on a dry weight basis prepared from extruding 
water-moistened, proteinaceous material in the form of a hot, moist, plastic 
extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, said proteinaceous material comprising a member of the 
group consisting of soy protein material, wheat gluten/ casein, rice gluten, 
and admixtures thereof, and said extrudate product being produced by the method 
of claim 1. 

11. An edible, unpuffed, proteinaceous extrudate product having at least 
about 4 0% by weight protein on a dry weight basis prepared from extruding 
water-moistened, soy protein material in the form of a hot, moist, plastic 
extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, said extrudate product being produced by the method of 
claim 1. 
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12. An edible, unpuffed, proteinaceous extrudate product having at least 
about 4 0% by weight protein on a dry weight basis prepared from extruding 
water-moistened, wheat gluten material in the form of a hot, moist, plastic 
extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, said extrudate product being produced by the method of 
claim 1. 

13. A subdivided, edible, unpuffed, proteinaceous extrudate product having 
at least about 40% by weight protein on a dry weight basis prepared from 
extruding water-moistened, proteinaceous material in the form of a hot, moist, 
plastic extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, and subdividing the extruded product, said extrudate 
product being produced by the method of claim 5. 

14. A subdivided, edible, unpuffed, proteinaceous extrudate product having 
at least about 40% by weight protein on a dry weight basis prepared from 
extruding water-moistened, proteinaceous material in the form of a hot, moist, 
plastic extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, and subdividing the extruded product, said proteinaceous 
material comprising a member of the group consisting of soy protein material, 
wheat gluten, casein, rice gluten/ and admixtures thereof, and said extrudate 
product being produced by the method of claim 5. 

15. A subdivided, edible, unpuffed, proteinaceous extrudate product having 
at least about 40% by weight protein on a dry weight basis prepared from 
extruding water-moistened, soy protein material in the form of a hot, moist, 
plastic extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, and subdividing the extruded product, said extrudate 
product being produced by the method of claim 5. 

16. A subdivided, edible, unpuffed, proteinaceous extrudate product having 
at least about 4 0% by weight protein on a dry weight basis prepared from 
extruding water-moistened, wheat gluten material in the form of a hot, moist, 
plastic extrudable mass through and from a length of a temperature controlled, 
elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, and subdividing the extruded product, said extrudate 
product being produced by the method of claim 5 . 

17. A food composition comprising (a) an edible, unpuffed, proteinaceous 
extrudate product having at least about 4 0% by weight protein on a dry weight 
basis prepared from extruding water-moistened, proteinaceous material having an 
effective amount of water within the range of about 10 to 50% in the form of a 
hot, moist, plastic extrudable mass through and from a length of a temperature 
controlled, elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
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characterized by having texture and retaining its structural integrity under 
retorting conditions, said extrudate product being produced by the method of 
claim 1 and (b) at least one other food product that is compatible with said 
extrudate of (a) . 

18. The composition of claim 17 wherein said component (b) comprises at 
least one other nutrient. 

19. The composition of claim 17 wherein said component (a) is hydrated and 
in a subdivided form, and said component (b) comprises ground meat. 

20. A food composition comprising (a) an edible, unpuffed, proteinaceous 
extrudate product having at least about 4 0% by weight protein on a dry weight 
basis prepared from extruding water-moistened, proteinaceous material having an 
effective amount of water in the range of 10 to 50% in the form of a hot, 
moist, plastic extrudable mass through and from a length of a temperature 
controlled, elongated die under non-puffing conditions to provide an unpuffed, 
substantially homogeneous, translucent to glassy, extruded product 
characterized by having texture and retaining its structural integrity under 
retorting conditions, said proteinaceous material having at least 4 0% by weight 
protein on a dry weight basis and comprising a member of the group consisting 
of s °y protein material, wheat gluten, casein, rice gluten, and admixtures 
thereof, said extrudate product being produced by the method of claim 1 and (b) 
at least one other food product that is compatible with said extrudate of (a) . 

21. The composition of claim 20 wherein said component (b) comprises at 
least one other nutrient. 

22. The composition of claim 20 wherein said component (a) is hydrated and 
in a subdivided form, and said component (b) comprises ground meat. 
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and high viscoelastic adhesion physical and chemical properties of hydrated 
vital wheat gluten into a loose layered minimally adhering serated permanently 
textured fiber strand structure by mixing vital wheat gluten with grain flour 
and hydra ting the mixture, and then appropriately appropriate shredding, 
steaming and hot moisture denaturation of the fiber protein, enabling the 
creation of moisture-absorbed textured wheat gluten analogs for ground meat 
fiber products, such as hamburger and the like. 

16 Claims, 11 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 4 



CLAIMS: 

What is claimed is: 

1. A method of permanently transforming clumped putty-like untextured mass 
and relatively high viscoelastic adhesion physical and chemical properties of 
hydrated vital wheat gluten into a loose layered minimally adhering textured 
fiber strand structure and forming the structure into a shape and texture 
simulating that of the layered fibers of one of meat and poultry, that 
comprises, intimately mixing flour with vital wheat gluten powder to interleave 
with and separate the gluten powder particles in a mixture; at substantially 
room temperature, hydrating the mixture to enable the absorption of water by 
the mixture to expand the gluten into a less viscoelastic mass; shredding the 
mass into a plurality of separated streams of elongated continuous fibers and 
dropping as a deposit upon a retaining surface,- subjecting the deposit to 
heated moisture along the separate fibers within and throughout the deposit; 
continuing the application of heated moisture for a sufficient time for protein 
of the separate fibers within the deposit to become substantially denatured, to 
remove the bulk of the viscoelastic adhesion properties of the gluten ; 
removing moisture from the deposit to produce a loose layered permanent fiber 
structure of relatively low retained viscoelasticity; and shaping the deposit 
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to simulate the appearance and texture of said meat or poultry to provide a 
wneat gluten analog thereof. 



2. A method as claimed in claim 1 and in which a leavening agent is added 
to said mixture before completion of the hydrating. 

I 

3. A method as claimed in claim 1 and in which said shaping comprises 
forming the deposit into wheat -gluten analogs of ! one of meat and poultry 
pieces, chunks, ground product, patties, loaves and sausages. 

4. A method as claimed in claim 3 and in which the analogs are formed as 
vegetarian no-fat analogs. ^ 

5. A method as claim in claim 3 and in which' one of ethnic flavorings, 
spices and meat and poultry flavors are added to*the deposit. 

6. A method as claimed in claim 1 and in which the shaping precedes the 
application of heated moisture. 

7. A method as claimed in claim 6 and in which the shaping is in the form 
of patties. 

8. A method as claimed in claim 7 and in which the patties are deposited 
upon and restrained by a moving belt or screen having openings, with the 
patties sticking and locking about the openings as they are subjected to the 
heated moisture, creating a permanent external texturizing pattern on the 
patties with the pattern defined by the openings. 

9. A method as claimed in claim 1 and in which the deposits are deposited 
upon and restrained by a moving openings -provided belt with the deposits 
sticking and locking onto the belt openings as they are subjected to the heated 
moisture. 



10. Apparatus for transforming clumped putty-like untextured mass and 
relatively high viscoelastic adhesion physical and chemical properties of 
hydrated vital wheat gluten into a loose layered minimally adhering textured 
fiber strand structure and forming the structure into a shape and texture 
simulating that of the layered fibers of one of meat and poultry, and receiving 
flour mixed with vital wheat gluten powder to interleave with and separate the 
gluten powder particles in a mixture at substantially room temperature, 
hydrating the mixture to enable the absorption of water to expand the gluten 
into a less viscoelastic mass; means for shredding the mass into a plurality 
of separated streams of elongated continuous fibers, dropping as a deposit upon 
a retaining surface; means for subjecting the deposit to heated moisture along 
the separate fibers within and throughout the deposit; means for continuing 
the application of heated moisture for a sufficient time for protein of the 
separate fibers within the deposit to become substantially denatured, to remove 
the bulk of the viscoelastic adhesion properties of the gluten ; means for 
removing moisture from the deposit to produce a loose layered permanent fiber 
structure of relatively low retained viscoelasticity; and means for shaping 
the deposit to simulate the appearance and texture of said meat or poultry to 
provide a wheat gluten analog thereof. 

11. Apparatus as claimed in claim 10, and in which the shaping means is 
deposed after the shredding means and before the heated moisture subjecting 
means . 



12. Apparatus as claimed in claim 11 and in which the shaping means 
produces successive cylindrical shapes. 
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13. Apparatus as claimed in claim 10 and in which a moving 

openings -provided belt is disposed to receive the deposits and to restrain the 
same against movement as they are carried to and through the heated moisture, 
with the deposits on the belt locking into the belt openings. 

14. Apparatus as claimed in claim 13 and in which the belt is of screen 
form. 

15. A wheat gluten analog for pieces, patties, loaves and sausages of 
ground meat or poultry consisting of loose layers of moisture-absorbed and 
swelled elongated fiber strands of heat -denatured vital wheat gluten . 

16. A method of permanently transforming clumped putty-like untextured mass 
and relatively high viscoelastic adhesion physical and chemical properties of 
hydrated vital wheat gluten into a loose layered minimally adhering textured 
fiber strand structure and forming the structure into a shape and texture 
simulating that of the layered fibers of one of meat and poultry, that 
comprises, intimately mixing flour with vital wheat gluten powder to interleave 
with and separate the grluten powder particles in a mixture; at substantially 
room temperature, hydra ting the mixture to enable the absorption of water by 
the mixture to expand the gluten into a less viscoelastic mass; shredding the 
mass into streams of fibers and depositing the same upon a retaining surface; 
shaping the deposits to simulate the appearance of meat or poultry products; 
carrying the shaped deposits upon and restrained by a moving openings -provided 
belt or screen, with the shaped deposits sticking and locking into the 
openings; subjecting the deposits to heated moisture as they are carried by 
the belt or screen and for a sufficient time for protein of the separate fibers 
within the deposits to become substantially denatured, to remove the bulk of 
the viscoelastic adhesion properties of the gluten, while creating permanent 
external texturing of the deposits with the pattern defined by the openings; 
and removing moisture from the deposit to produce a loose layered permanent 
fiber structure of relatively low retained viscoelasticity simulating the 
appearance of said meat or poultry products to provide a wheat gluten analog 
thereof externally patterned with said pattern. 
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A process for fractionating the whole wheat kernel into its gluten, starch 
and bran-germ components including the steps of tempering the whole wheat 
kernel in water to increase its moisture content, flaking the tempered wheat 
kernel, disintegrating the flakes to a particle size range such that 20% to 90% 
of the particles will be retained on a 30 mesh U.S. Standard screen and in a 
manner that the resulting bran-germ particles are larger than the resulting 
endosperm particles, hydrating and agitating the kernel particles to just 
saturate them and to form a thick, dough-like mass and subjecting the mass to 
tumbling and/or manipulation together with water washing to separate and 
recover the gluten, starch and bran-germ components of the kernel . 

19 Claims, 2 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 2 



CLAIMS: 

What is claimed is: 

1. A process for fractionating the whole wheat kernel into its gluten and 
non -gluten endosperm components comprising the steps of: 

a. tempering whole wheat kernels in water to a moisture content, by weight, 
in the range from 14% to saturation; 

b. flaking the whole sheat kernels to a flake thickness in the range from 
0.0005 to 0.025 inches ; 

c. milling the flakes into primarily bran-germ and endosperm particles, and 
bran-germ particles being larger than said endosperm particles, and said 
bran-germ and endosperm particles having a size distribution such that 20 to 
90% by weight of the particles are retained on a 30 mesh U.S. Standard screen; 

d. hydrating said particles in an additional quantity of water ranging from 
65 to 85% by weight of said particles to be hydrated and in an amount just 
sufficient to achieve a saturation moisture content and agitating the particles 



ABSTRACT : 
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and water to form a thick, dough-like mass; 



e. water washing a major proportion of said non - gluten endosperm components 
from said dough-like mass to leave a primarily gluten -containing agglomerate ; 
and 

f . separating and recovering vital wheat gluten from said agglomerate . 

2. A process, as claimed in claim 1, wherein said wheat kernels are 
tempered to a moisture content of from 14 to 22% by weight. 

3. A process, as claimed in claim 2, wherein said wheat kernels are 
tempered to a moisture content of from 14 to 18% by weight. 

4. A process, as claimed in claim 1, wherein said bran-germ and endosperm 
particles have a size distribution following milling such that 30-70% of the 
particles are retained on a 30 mesh screen. 

5. A process, as claimed in claim 1, wherein said bran-germ and endosperm 
particles have a size distribution following milling such that 40-60% of the 
particles are retained on a 30 mesh screen. 

6. A process, as claimed in claim 1, wherein said particles are hydrated by 
mixing said particles with water to form a dough, kneading said dough and 
permitting said hydrating water and particles to be associated in said dough 
for a time sufficient to substantially completely hydrate said particles. 

7. A process, as claimed in claim 6, wherein said time sufficient to 
substantially completely hydrate said particles ranges from about 10 to 60 
minutes . 

8. A process, as claimed in claim 1, wherein said dough-like mass is gently 
tumbled during water washing of said non -gluten endosperm components therefrom. 

9. A process, as claimed in claim 1, wherein said non -gluten endosperm 
components are retained in the wash water and are continuously transferred away 
from said dough-like mass. 

10. A process, as claimed in claim 1, wherein said non -gluten endosperm 
components are retained in the wash water and are separated from the dough-like 
mass by filtration. 

11. A process, as claimed in claim 10, wherein said non -gluten endosperm 
components are filtered from said dough-like mass in at least two separate 
stages . 

12. A process, as claimed in claim 1, wherein said vital wheat gluten is 
separated from said agglomerate by mechanically manipulating said agglomerate 
while washing said agglomerate with water to wash said non -gluten components of 
said agglomerate away from said gluten . 

13. A process, as claimed in claim 12, wherein siad non -gluten components 
of said agglomerate include starch and bran-germ. 

14. A process as claimed in claim 13, wherein said bran-germ is separated 
from said agglomerate by abrading the agglomerate with a roughened surface. 

15. A process, as claimed in claim 1, including the additional step of 
drying the gluten after separation thereof from said agglomerate . 

i 
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16. A process, as claimed in claim 1, wherein said water for water washing 
said dough-like mass is at a temperature in the range 60 .degree. -90 .degree. F. 

17. A process for fractionating the whole wheat kernal into its gluten , 
non -gluten endosperm and bran-germ components commprising the steps of: 

a. tempering whole wheat kernels in water having a temperature in the range 
from about room temperature to 120. degree. F. to a moisture content, by 
weight, in the range from 14 to 22%; 

b. flaking the whole wheat kernels to a flake thickness in the range from 
0.0005 to 0.025 inches; 

c. milling the flakes into primarily bran-germ and endosperm particles, said 
bran-germ particles being larger than said endosperm particles, and said 
bran-germ and endosperm particles having a size distribution such that 20 to 
90% by weight of the particles are retained on a 30 mesh U.S. Standard screen; 

d. hydrating said particles in an additional quantity of water ranging from 
65 to 85% by weight of said particles to be hydrated and in an amount just 
sufficient to achieve a saturation moisture content to form a thick, dough-like 
mass, said hydrating comprising mixing said particles with water to form said 
dough, kneading said dough and permitting said hydrating water and particles to 
be associated in said dough for about 10-60 minutes; 

e. separating a major proportion of said non - gluten endosperm components 
from said dough-like mass to leave a primarily gluten containing agglomerate by 
water washing said dough-like mass in water having a temperature in the range 
60. degree, to 120. degree. F. while subjecting said mass to gentle tumbling, 
said non -gluten endosperm components being retained in the wash water and 
separated from said dough-like mass by filtration; 

f . separating said vital wheat gluten from said agglomerate by mechanically 
manipulating said agglomerate while washing said agglomerate with water having 
a temperature in the range 60. degree, to 12 0. degree. F. to wash said 
non ^SiliiHi components of said agglomerate from 

manipulating including abrading the agglomerate with a roughened surface to 
separate said bran-germ therefrom. 

18. In a process for fractionating the whole wheat kernel into its 
components including the steps of tempering the whole wheat kernels in water to 
a moisture content, by weight, in the range from 14% to saturation, milling the 
whole wheat kernels to flakes having a thickness in the range from 0.0005 to 
0.025 inches, hydrating the milled kernels in an amount of water just 
sufficient to achieve a saturation moisture content to form a thick, dough-like 
mass, and separating the gluten and non -gluten kernel components from the 
dough-like mass, the improvement comprising 

milling said flakes prior to hydrating to disintegrate said flakes into 
primarily bran-germ and endosperm particles, said bran-germ particles being 
larger than said endosperm particles, and said bran-germ and endosperm 
particles having a size distribution such that 20 to 90% by weight of the 
particles are retained on a 30 mesh U.S. Standard screen. 

19. A process, as claimed in claim 18, wherein said bran-germ and endosperm 
particles have a size distribution following flake disintegration such that 
30-70% of the particles are retained on a 30 mesh screen. 
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ABSTRACT : 

A process for fractionating the whole wheat kernel into its gluten, starch 
and bran-germ components including the steps of tempering the whole wheat 
kernel in water to increase its moisture content, milling the tempered kernel 
to reduce the particle sizes of the kernel components, forming a homogeneous 
slurry of the particles and water, the wheat to water ratio of the slurry being 
in the range 1:3 to 1:10, by weight, vigorously admixing the slurry to achieve 
uniform dispersion of the particles in the water, applying centrifugal forces 
to the slurry to cause it to separate into its gluten, starch and water phases, 
separating the glut en and s tarch phases and purifying them by conventional 
techniques to recover gluten, starch and bran-germ in very high yield 
fractions . 

17 Claims, 1 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 1 



CLAIMS: 

What is claimed is: 

1. A process for fractionating the whole wheat kernel to separate at least 
starch and gluten and to recover at least vital wheat gluten therefrom, 
comprising the steps of: 

a. tempering whole wheat kernels in water to a moisture content, by weight, 
in the range from 14% to saturation; 

b. milling the tempered kernels to particulate form; 

c. admixing said kernel particles with water and agitating said mixture to 
form a substantially homogeneous slurry in which said starch and gluten 
particles are dispersed, said slurry having a wheat to water ratio, by weight, 
of 1 part wheat to 3 or more parts water; 

d. subjecting said slurry to centrifugal forces sufficient to cause said 
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slurry to separate into a primarily s tarch -containing phase, a supernatant, 
primarily gluten -containing phase and a primarily water phase, said 
gluten- containing phase containing agglomerated gluten ; 

e. separating said supernatant agglomerated gluten - containing phase from 
said other phases; and 

f . recovering vital wheat gluten from said agglomerated gluten -containing 
phase. 

2. A process, as claimed in claim 1, further including the step of 
recovering starch from said starch-containing phase. 

3. A process, as claimed in claim 1, wherein said wheat kernels are 
tempered to a moisture content of from 14 to 22% by weight. 

4. A process, as claimed in claim 1, wherein said wheat kernels are 
tempered to a moisture content of from 14 to 18% by weight. 

5. A process, as claimed in claim 1, wherein said slurry has a wheat to 
water ratio in the range 1:3 to 1:10. 

6. A process as claimed in claim 5, wherein said slurry has a wheat to 
water ratio of about 1:5. 

7. A process, as claimed in claim 1, wherein said slurry is subjected to 
centrifugal forces in the range of 25G to 75G. 

8. A process, as claimed in claim 1, wherein said supernatant 
glutencontaining phase is separated from said starch - containing phase by said 
water phase. 

9. A process, as claimed in claim 1, wherein said gluten in sa i d 
gluten - containing phase is caused to agglomerate during cent rifugat ion. 

10. A process, as claimed in claim 1, wherein vital wheat gluten is 
recovered from said g SS^SSEESS^L^LH^SS " cont a ining phase by mechanically 
manipulating said agglomerate while washing said a gglomerate with water to wash 
non -gluten components of said agglomerate away fron said gluten . 

11. A process, as claimed in claim 10, wherein said non -gluten components 
of said agglomerate include starch and bran-germ. 

12. A process, as claimed in claim 11, wherein said bran-germ remaining in 
said agglomerate following washing is separated therefrom by abrading the 
agglomerate with a roughened surface. 

13. A process, as claimed in claim 1, including the additional step of 
drying the gluten after recovery from said gluten - containing phase. 

14. A process, as claimed in claim 1, including the step of separating 
bran-germ particles from said slurry prior to subjecting said slurry to 
centrifugal forces . 

15. A process, as claimed in claim 14, wherein said bran-germ particles are 
separated from said slurry by filtering said slurry, said bran-germ particles 
being retained on said filter. 

16. A process, as claimed in claim 14, including the step of recovering 
said separated bran-germ particles. 
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17. A process for fractionating the whole wheat kernel into its components 
to recover starch, gluten and bran-germ, comprising the steps of: 

a. tempering whole wheat kernels in water having a temperature in the range 
from about room temperature to 120. degree. F. to a moisture content, by 
weight, in the range from 14 to 22%; 

b. milling the tempered kernels to particulate form; 

c. admixing said kernel particles with water and agitating said mixture to 
form a substantially homogeneous slurry in which said starch and gluten 
particles are dispersed, said slurry having a wheat to water ratio, by weight, 
in the range 1:3 to 1:10; 

d. subjecting said slurry to centrifugal forces in the range 25G to 75G to 
cause said slurry to separate into three phase, a primarily starch -containing 
phase, a primarily gluten - containing phase containing agglomerated gluten, and 
a primarily water phase; 

e. separating said gluten -containing and starch - containing phases; 

f . recovering vital wheat gluten from said gluten -containing phase by 
mechanically manipulating said agglomerate while washing said agglomerate with 
water having a temperature in the range 60 to 120. degree. F. to wash bran-germ 
anc * starch away from said gluten, said Jggghan ical manipulating including 
abrading the agglomerate with a roughened surface to separate said bran-germ 
therefrom; 

g. drying said gluten ; 

h. recovering starch from said s tarch - cont a ining phase; and 

i. recovering bran-germ from said gluten agglomerate wash water. 
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